Supplementary Figures
. Change of dielectric constant of water. Figure S2 . Schematic representation of the flow type instrument. Figure S3 . Critical curve for a binary mixture of water and dodecane. Figure S4 . Nanoemulsion obtained by MAGIQ. Figure S5 . Storage stability of nanoemulsion. Figure S6 . Thermal decomposition of dodecane after brief exposure to high temperature.
Supplementary Movies
Movie S1. In situ microscopic observation of dodecane droplets in water at high temperature and high pressure. The movie was recorded while heating the mixture at 11.6 ºC/min. Scale bar represents 50 µm. The movie has been edited to 10 times the original playback rate. Movie S2. In situ microscopic observation of hydrothermal dodecane/water solution upon cooling. The movie was recorded while cooling the mixture at 4.5 ºC/min. Scale bar represents 50 µm. The movie has been edited to 5 times the original playback rate.
Materials. Dodecane (>99% pure) was obtained from Wako Pure Chemical Industries, Ltd. (Osaka, Japan). A technical-grade nonionic surfactant, Brij 97 (polyoxyethylene 10 oleoyl ether) was obtained from Aldrich. Critical micelle concentration of the surfactant was reported to be 0.217 mM. [1] Calculated hydrophilic lipophilic balance (HLB) value of the surfactant is 12.4 according to the manufacturer. Millipore water was used throughout the work. All the chemicals were used without further purification.
In situ high-resolution optical microscopy at high temperature and high pressure. Phase behavior of a dodecane/water mixture was examined by an optical microscope equipped with a high-temperature and high-pressure chamber.
[2] The system allows in situ observation of a specimen in water at temperatures and pressures above the critical point of water up to 400 ºC and 35 MPa with an optical resolution of 2 µm. A detailed description of the instrument and its operation can be found elsewhere.
[2] An emulsion containing 1 vol% dodecane and 5 mM Brij 97 in water was prepared with sonication. The emulsion was introduced into the chamber, pressurized to 25 MPa, heated until the system became homogeneous at around ~340ºC, and cooled to room temperature. The sample was heated again, and dodecane droplets on the surface of the lower optical window were examined. Dynamic light scattering. Hydrodynamic diameter of droplets in emulsions was measured by dynamic light scattering (DLS) on a Fiber-Optics Particle Analyzer FPAR-1000 (Otsuka Electronics, Osaka, Japan) equipped with a solid-state laser (λ = 658 nm, 30 mW). The measurements were done at 25.0 ± 0.1 ºC. Thermal decomposition of dodecane. Dodecane was mixed with water while setting the temperatures of the preheat coil and the mixing tube to 440 ºC, and the solution was quenched by mixing with water without Brij 97. The dodecane phase was separated from the aqueous phase, dried with anhydrous Na2SO4, and subjected to gas chromatography-mass spectroscopy (GC-MS) analysis on an HP5973 Gas Chromatograph (Agilent Technologies, Santa Clara, USA) connected to an HP5973 Mass Spectrometer (Agilent Technologies) using a (5% phenyl)methylpolysiloxane stationary phase.
Figure S1. Change of dielectric constant of water as a function of temperature under a constant pressure of 25 MPa. [3] Figure S2. Schematic representation of the flow type instrument developed in this work. It consisted of three pumps (P1, P2, and P3), a preheat coil, a mixing tee, a mixing tube, a quenching tee, a cooling coil, and a back-pressure regulator. The preheat coil and mixing tube, which were made of tubes (ID 1.74 mm) made of Hastelloy C22, were heated by electronic resistive heaters. The mixing tube was a 31.4 cm long straight tube and had an inner volume of 1 cm 3 . Cooling coil was immersed in a water bath that was set to 13 ºC. Temperatures were monitored by four thermocouples (T1, T2, T3, and T4). T1 measured the temperature of the mixing tee, whereas T2, T3, T4 directly measured the temperature of the fluid in the instrument. Operating pressure, which was kept constant at 25 MPa in this work, was controlled by the back-pressure regulator located at the end of the flow line. The instrument was manufactured by AKICO Co., Ltd. (Tokyo, Japan). An average hydrodynamic diameter was obtained by analyzing a measured autocorrelation function by the cumulant method, [6] while CONTIN [5] was used to obtain size distribution. Droplets of two different sizes, one at small size range and one at large size range, should emerge during Ostwald ripening. It is likely that weak scattered light from smaller droplets was masked out by intense scattered light from larger droplets in the DLS measurements. Figure S6 . GC traces of dodecane after hydrothermal treatment at 440ºC. Tridecane and tetradecane are impurities, and were found in dodecane before the treatment.
